(WITH THREE FIGURES)
From the literature and from numerous experiments made at the Scientific Institute of Fertilizers, it is well known that high amounts of chlorides lower the percentage of starch in potato tubers. While the depressing influence of fertilizers containing chlorine on the total yield of potatoes is not always manifested, the decrease of the starch content in the tubers may be considered a constant attendant of the introduction of high amounts of chlorides.
There are some indications that the use of sulphate of potassium is preferable when fertilizing plants which are cultivated for carbohydrates (2) . The depressing action of the chloride ion on the accumulation of starch in potato tubers may be called forth by various causes. It is known from literature (5) and from our experiments (1) , that large doses of chlorides lower the content of chlorophyll in plants. MONTFORT (4) , who observed a sharply decreased synthesis in leaves when immersed into chloride solutions, explains this phenomenon by the destruction and therefore by the decrease of the total amount of chlorophyll in those leaves. On the other hand the chlorides may also exert an influence on the activity of the amylase and therefore on the conversion of starch secondarily formed in the tubers. The increased conversion of starch under the influence of chlorides was observed by SCHMETZ (6), MONTFORT (4) and others. However, these authors confined themselves mostly to qualitative indices; they estimated the synthesis and the conversion of starch by the intensity of the iodine color test. Much attention has been given in this laboratory during recent years to the study of the physiological action of chlorine. It 
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The nutritive mixture of HELLRIEGEL was taken as a basis. The amounts of N, P, and K per pot were kept unchanged.
Planting of the field plants was carried out on May 29th; the planting in pots, on June 9th, one plant per pot.
The addition of chlorides caused a considerable decrease of the yield of tubers in the field experiment and a less abrupt decrease in tuber yield in the pot experiments.
At the time of the last harvesting on the 21st of August we had the following yields: For analyses of carbohydrates the pot and field plants were harvested at four dates.
The plants were usually harvested at 8-9 A.M., were divided into two separate fractions (leaves, and stems) which were then carefully cut up into small pieces. An average sample was taken from the finely cut-up material and fixed in boiling alcohol. The separation of the carbohydrates into total sugars and starch was performed essentially according to the method suggested by Prof. A. KIZEL (3) .
The principles of the method may be stated as follows: the soluble carbohydrates (sugars) are extracted with 82 per cent. alcohol. After evaporating the alcohol with partial vacuum at 400 C., the solution is cleared with lead acetate, and the excess lead removed with Na2SO4. After this the solution is hydrolyzed for 3 hours on a boiling water bath with 2 per cent. HCl.
Starch is determined in the residue from the alcohol extraction. Hydrolysis is performed by diastase. After complete saceharification (disappearance of reaction to I) the material is further filtered, and the filtrate is subjected to a 3-hr. hydrolysis with 2 per cent. HCl. In both cases the carbohydrates were determined as glucose by the method of BERTRAND.
In the field experiment triplicate and in the pot experiment duplicate samples were made.
At the last date of harvesting the field experiment, the starch was determined by the specific weight of the tubers. A marked decrease was obtained, as compared with the control plants, on the chlorine series. On the control, 14 per cent.; on the plot receiving Cl one year, 10.9 per cent.; on plot receiving Cl + SO4, 11.25 per cent.
In the following tables we present only the results of the determination The total of carbohydrates in the leaves, as well as in the stems of the plants of the chlorine series is considerably reduced. If we assume the total of carbohydrates of each separate-series as being 100, and calculate the content of starch in relation to the latter, then there is apparent a relatively increased content of starch in the leaves and stems of the chlorine variants, which is especially sharply expressed in the leaves. These data are of interest, because they offer some possibility of separating the action of K+ from that of Cl-. The plants of the field experiment on chlorine variants wlhich showed an increase in chlorine content as compared with the control plants, showed also a parallel increase in content of potassium: the control, 1.7 per cent.; with a large amount of chlorine, 2.6 per cent.
On the other hand, in the pot experiments there was hardly any difference in the content of potassium between the plants of the variants NPK + 0.226 gm. Cl-, and NPK + 0.336 gm. SO= per pot. In the plants of this last variant the amount of potassium was even somewhat higher. This allows us to refer the differences in the content of carbohydrates observed in the above mentioned experiments, largely to the differences in the content of chlorine.
Experiments of I934
Only pot experiments on sand cultures according to a plan analogous to that of 1933 were carried out.
The carbohydrates were determined only in the leaves. In these experimuents of 1934 it seems more interesting to represent the content of carbohydrates by curves of the daily course of their accumulation.
For analyses the leaves were cut off at definite hours: at 5 A.M., at noon, and at 6 P.M.,; they were then weighed and fixed in boiling alcohol. On July 27, the material of all four variants was fixed simultaneously. On August 17, and August 21, samples from plants of two variants were taken. The method of determining the carbohydrates was the same as in the experiments of 1933.
The results are presented in table V. Most interesting are the data of August 27 when all eight samples were taken in one day, so that all four series might be comparable with one another.
First of all, stands out the decrease of the sum of carbohydrates in the leaves of plants of the chlorine variants at noon, and in the evening. Early in the morning, however, their content of soluble carbohydrates is even somewhat greater than in the control plants. Furthermore, if the total of carbohydrates is assumed to be 100, then the relative content of soluble carbohydrates (sugar) and starch may be expressed by the following values.
The relative content of starch in the leaves of plants in the chlorine variants is higher than in plants receiving no chlorine. The excess of starch content over the soluble carbohydrate content in the chlorine variants begins The decrease of the amount of carbohydrates in the leaves of potatoes is obviously connected with the weakening of the photosynthesis activity due to a decrease in the amount of chlorophyll per unit of fresh leaf surface.
As regards the relative enrichment of the leaves with starch, we have as yet no data explaining the cause of this phenomenon. Either the movement of the starch to the tubers was retarded, or else the soluble carbohydrates were utilized more energetically in the respiratory process.
Studies of the influence of chlorine on the formation and hydrolysis of 870 starchl, and on the activity of the enzymes concerned in carbohydrate metabolism are being carried out in our laboratory.
The general conclusions from the work presented in this paper are as follows:
1. Large doses of chlorides decrease the total sum of the carbohydrates in the leaves. This is obviously connected with a lowered content of chlorophyll per unit of leaf surface and a weakened photosynthetic activity.
2. 
